A novel GFP-based approach for screening biocontrol microorganisms in vitro against Dothistroma septosporum.
Dothistroma septosporum is the causal agent of Dothistroma needle blight of pine trees. A novel green fluorescent protein (GFP)-based screening method was developed to assess the potential of microorganisms for biocontrol of Dothistroma. The screen utilizes GFP expression as an indicator of metabolic activity in the pathogen and hygromycin resistance selection to determine if the interaction is fungistatic or fungicidal. Results suggested that six of eight Trichoderma isolates tested have the potential to control Dothistroma in vitro, via a fungicidal action. Because D. septosporum produces a broad-spectrum toxin, dothistromin, the inhibition of Trichoderma spp. by D. septosporum was determined by growth rate measurements compared to controls. Inhibition of the Trichoderma spp. ranged from no inhibition to 30% inhibition and was influenced by the assay medium used. The GFP screening method was also assessed to determine if it was suitable for screening bacteria as potential biocontrol candidates. Although a method involving indirect-contact had to be used, two of four Bacillus strains showed antagonistic activity against D. septosporum in vitro, via a fungistatic interaction. The four bacterial strains inhibited D. septosporum growth by 14.0 to 39.8%. This GFP-based method represents a novel approach to screening fungi and bacteria for antagonistic activity.